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Jacinto 7 Software Development Kits (SDKs)

Applications
. Surround Sensor Fusion,
momnment  Avp  Cockoit View, auonomous 208+ SESE/
Park Assist Driving

Linux and RTOS SDKs to provide
baseline components — They work
across all Jacinto 7 platforms

Arm® Cortex®-A
Arm® Cortex®-R
C66, C7x

Arm® Cortex®-A

© 3P SDKrunning o “Plug and play” between SDKs to cater

on MPU (A53, . o . )
A72) to replace Processor SDK Processor SDK to integrated appllcatlpns like cockpit as
Processor SDK Linux Automotive RTOS Automotive }’X;'i'o?ls . n“;f:';ﬁgs Oll'rli(:'"?ateways’
Linux (QNX, (PSDKLA) (GEPIGY) ’ g

GHS I_ntegnty, o 3P SDK Integration: Processor SDK
Android) RTOS running on remote cores to be

| reused as is

Jacinto™ 7
SoC Family

DRA84x, DRA86X ...

Common SDK packages across Jacinto 7 Silicon
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Tl Processor SDKs and AUTOSAR components

Processor SDK Linux Automotive Processor SDK RTOS Automotive
(PSDKLA) (PSDKRA)

Use Cases

CPSW9 ETH
switch gateway
demos

Use Cases
Valet parking
Algorithms CEIEY
Demos
and demo

Middleware & Framework

Middleware & Frameworks

Use Cases
Multimedia and GFX OpenVX OpenVX
MCU safety Demos
Device Drivers Drivers, Vision, Video CAN response demos
. . Computer Vision,

'\gl::gnéid)l(a Peripheral PDK Drivers Deep Learning : AUTOSAR

Libraries PDK Drivers MCAL

Security " IPC Ethernet FW IPC IPC

Hypervisor + Linux SYS-BIOS SYS-BIOS or AutoSAR (3P)

Bootloader Bootloader DMSC FW and Bootloader
Cortex-A | | DSP (C7x/C66x) ||  4xR5F (Maindomain) ||  2xRSF (MCU Island)
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PROCESSOR-SDK-LINUX-AUTOMOTIVE Product downloads www.ti.com/Jacinto7PSDKLAInstall

Title Description Size

Toolchain downloads

Toolchain for ARMv8 Link to download ARMv8 toolchain
Toolchain for ARMv7 Link to download ARMv7Y toolchain
SDK installer downloads Step 1:
ti-processor-sdk-linux-automotive-j7-evm-06_01_01_02-Linux-x86-Install.bin  SDK Installer binary Linux 64-bit 2102090K Down IOad the
ProcessorSDKLinuxAutomotive 06 01 _01_02_manifest.html Software manifest for 06_01 01 02 2106K inStaI Ier'
Documentation Step 2:
SDK documentation SDK Documentation for 06_01_01_02 Browse the User
Release notes Release notes for 06 01 01 02 Guide.
Data sheet Data sheet for 06_01_01_02
processor-sdk-linux-docs.tar.gz SDK documentation tarball 36722K

SDK Individual Components - all of the below components are available through the Linux SDK installer
tisdk-rootfs-image-j7-evm.tar.xz J721e Linux Target File System 848754K

boot-j7-evm.tar.gz J721e Linux Boot Partition 1386K


http://www.ti.com/Jacinto7PSDKLAInstall

PROCESSOR-SDK-RTOS-AUTOMOTIVE Product downloads

www.ti.com/Jacinto7PSDKRAInstall

Title Description Ty
SDK | Il Step 1:
nstaller
Download the
psdk_rtos_auto_j7_06_01_01_12.tar.gz Source Package . 480
installer.
psdk_rtos_auto_prebuilt_06_01_01.tar.gz Pre-built Package for Demo - Refer Getting Started Guide Chapter on how to use tnis 615948
psdk_rtos_auto_ti_data_set 06_01_01.tar.gz Tl sample input data set - MUST DOWNLOAD and is required for running v{si Step 2: 1205
psdk_rtos_auto_ti_data_set_ptk_06_01_01.tar.gz Tl sample input data set for PTK - MUST DOWNLOAD and is required for run Download demo 481
. data set.
Documentation
Release Notes - START HERE Release Notes and documentation home Step 3:
psdk_rtos_auto_j7_06_01_01_docs_only.tar.gz Documentation only Package Browse the User 274
Code Composer Studio Addon Gl-"de-
ti_emupack_setup_8.3.1.00007_linux_x86_64.hin CCS 9.x Emulation pack for Jacinto7 Platform - Linux Installer 48954K
ti_emupack_patch_j7es_8.3.1.00007_linux_x86_64.bin CCS 9.x Addon Emulation pack for J721E SOC - Linux Installer 11106K
ti_emupack_cpfl 8 2.1 00007 win Bl eve s 9y Ermulatinon nack for lacinta? Platformm S WWindows Installar 73586K
ti_emupack| IM PORTANT 10730K
oy Training Both PSDKLA and PSDKRA MUST be downloaded and installed.
TI_C7X_DSP_TRAINING_00.05.zip C7x Training - iPython notebooks stored as static HTML pages with code samples and training videos 946850
TI C7X DSP TRAINING 00.05 INTERACTIVE.zip C7% Training - INTERACTIVE iPython notebooks with code samples and training videos 935962


http://www.ti.com/Jacinto7PSDKRAInstall

Installation of PSDKLA

$ mkdir -p ~/ti/jacinto7

Step 1: Create a folder to install.

Step 2: Download the installer to this folder.
Add execute (“+x”) permissions

[work/sdkSchmod +x ti-processor-sdk-linux-automotive-j7-evn-06 61 01 02-Linux-x86-Install.bin

[work/sdkS. /ti-processor-sdk-1inux-automotive-j7-evn-06 61 01 02-Linux-x86-Install.bin

Step 3: Install the SDK.

Choose Destination Location »

Setup will install ti-processor-sdk-linux-automotive-j7-evm in the following folder.

To install to this folder, click "Forward™. To install to a different folder, click the browse icon and select another folder. St e p 4 Fo | |0W th e Steps and Spec'fy a
Destination Folder |~ftijjacinto7fi-processor-sdk-linux-automotive-j7-evm-06_01_01_02 [ destination folder.

< Back Next > Cancel

: : : R Step 5: Open this file to start browsing the
$ firefox ti-processor-sdk-linux-automotive-3j7-evm- User Guide.

06_01 01 xx/docs/linux/index.html

IMPORTANT:
Make sure to do these steps on an Ubuntu 18.04 64b and above system.
100GB of free space is recommended.
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ti-processor-sdk-linux-automotive-j7-evm-xx_xx_xx_xx/docs/linux/index.html

# Processor SDK Linux
Automotive Docs » Processor SDK Linux Software Developer's Guide

06_01_01_02

Processor SDK Linux Software Developer’s Guide

1. Overview

Welcome tn tha Praracenr SNK | inniy Snfhware Neavelnner's (Giriida

|¢«—=m Find details of PSDKLA components here. tion you need r

specifically running one of the Software Architectures available, embedded Linux. We are always striving to improve this product. Please let us

2. Release Specific

l 3. Foundational Components

4. Examples and Demos

| 5. How to Guides ﬁ Find EVM setup information, how-to processes, and useful developer
6. Documentation Tarball tipS here.
ﬁz:_:' 18 SraniEs s T St Directory Structure Overview
Release Motes How To Guides
Examples and Demos Building the SDK
Linux Software Stack GPLv3 Disclaimer
Technical Support Start from here.

Quick Start Guide

Thanks for your interest in Processor SDK Linux. In this section we describe the basic steps needed to start development using the SDK. We wil

1. Steps for SDK installation



Installation of PSDKRA

$ mkdir -p /ti/j7 Step 1: Create a folder to install.

$ cd /ti/j7 : :

tar xf psdk_rtos_auto 7 XxX_XX_XX_xX.tar.gz Step 2: Download the installer to this folder.
$ cd /ti/j7

tar xf psdk_rtos_auto_j7_ xx_xx_xx_xx.tar.gz Step 3: Install the SDK.

$ firefox Step 4: Open this file to start browsing the

psdk_rtos_auto j7 xx_xx_xx_xx/index.html User Guide.

IMPORTANT:
Make sure to do these steps on an Ubuntu 18.04 64b and above system.
100GB of free space is recommended.
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psdk_rtos auto j7 xx_ xx_xX_xx/index.html

# Processor SDK RTOS
Automotive Docs » 2. Getting Started

06_01_01

° ~~+ng Started
Start from here.

TABLE OF CONTENTS

1. Overview /2.1. Build from Source
lEl 2. Getting Started I
215wl from source
5 2.2. Running Out of the Box Demos To run many of the demos in this SDK, the companion Processor SDK Linux Automotive SDK for Jacinto 7 also needs to be downloaded separate
5. sox componens Ié‘--FinddetailsofPSDKRAc:omponentshere,
4. Release Notes REICt iy timic to gt st ten i wopie Uy e con.
5. EVM Setup for J721 H . :
| e Find EVM setup details here.
6. CCS Setup for |721e L
7. Data Sheet for [721e * See ethernet firmware [LINK]
l 8. Developer Notes I\Gateway ¢ See gateway demos [LINK]
- Find useful developer tips and how to processes here.
RTOS Device See PDK [LINK]
Drivers

2.2. Running Out of the Box Demos

2.2.1. Sten 1: Download Prebuilt PSDKRA



Agenda

* Overview of Processor SDK Automotive for Jacinto 7
* Downloading and installing the SDK

 Getting started with the SDK

— SDK components
— Setting up the build environment
—Running the out-of-box demonstration
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_ o Processor SDK Linux Automotive
L (PSDKLA)

i board-supporkt Use Cases

arm-trusted-Firmware-2.1+gitAUTOINC+ce3F1512bF

"1
"1

exktra-drivers

i cryptodev-module-1.9
Middleware & Framework

i jailhouse-0.10+gitAUTOINC+b3a68acsod

ﬁ ti-img-encode-decode-1.0.0

Device Drivers

i ti-img-rogue-driver-1.10.5371573

i linux-4.19.73+gitAUTOINC+0Ocabbazba7-gocabbazba7

i prebuilc-images

i system-Firmware-image-gen-2019.08

Tools

i U-booE2012.014+gitAUTOINC+66126341c8-966126341c8

i configs -
i docs [ Cortex-A | -
ﬁ Filesystem

i linux-devkikt ) IMPO_RTANT:

n _ Ethernet Firmware source files, demos and OpenVX are
(il Yocto-build included as part of PSDKRA package.




# Processor SDK Linux
Automotive

06 01 01 02

# Processor SDK Linux
Automotive

06 01 01 02

2 1. Overview

= 1.1. Overview Getting Started
Guide

1.1.1. Getting Started Guide
1.1.2. Installing the SDK

1.1.3. Setting up host
environment

1.1.4. Creating SD card on Linux

1.1.5. Building baseport
components

1.1.6. GCC ToolChain

ti-processor-sdk-linux-automotive-3j7-
QUiCk Start Guide evm-xx_XxX_xx_xx/docs/1linux/index.html
I

1.1.3. Setting up host environment

Overview

Run the following script after the installer setup is done.

Jsdk-install.sh Step 1: Setup toolchain.

This will setup the required toolchain in the linux-devkit directory. It will also setup the default paths in the Rulg

The sdk-install.sh script is to be run only once, after the installation, the script will be deleted automaticallv. M
o Verification that the Linux host is the recommended Ubuntu LTS version

Installation of required host packages

o Target FileSystem installation

NFS setup

o TFTP setup

Then run the script:

Minicom setup

Jsetup.sh Step 2: Setup environment, utilities. » uboot setup

Load uboot script
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# Processor SDK Linux
Automotive

=

1.1.5. Building baseport components

# Processor SDK Linux

Automotive 1.2. Building filesystem using yocto

# Processor SDK Linux
Automotive

06_01_01_02

1 .
y 2 1. Overview

B 1.1. Overview Getting Started
Guide

1.1.1. Getting Started Guide
1.1.2. Installing the SDK

1.1.3. Setting up host
environment

B 1.1.4. Creating SD card on
Linux

1.1.4.1. Overview
1.1.4.2. Partitioning SD card

1.1.4.3. Select the SD Card
Device

1.1.5. Building baseport
components

Run Instructions

1.1.4. Creating SD card on Linux

1.1.4.1. Overview

The Linux SDK includes a script in the <SDK INSTALL DIR>/bin directory named mksdboot.sh.
cards by partitioning and formatting them so that target can boot using the boot images and f

1.1.4.2. Partitioning SD card
No matter which use case above that you are creating an SD card for the following steps are t

The mksdboot.sh script can be run from any location but must be run with root permissions.
execution of the script. For example:

sudo <5DK INSTALL DIR»>/bin/mksdboot.sh --device /dev/sdX --sdk <SDK INSTALL DIR>
#Replace the /dev/sdX with appropriate device name




| ] Dios 6 76 03 01 |

] dsplib_c66x_3 4 0 0

] ethfw

| i imaging I

] ivision

mcusw
mmalib_01_00_00_00

g ndk_3_61_01 01

g ns_2 60_01_06

| ' pdk I

- perception

ll psdk_rtos_auto

- remote_device

- tiadalg_src_j7_00_05_01_00
- ti-cgt-arm_18.12.1.LTS

] ti-cotc6000_8.3.2

] ti-cotc7000_1.2.0.5TS

tidl_j7_01_00_01_00
tiovx

] video_codec

| \ Vision_apps I

Processor SDK RTOS Automotive
(PSDKRA)

Use Cases
Valet parking
Algorithms CEALLLY
Demos
and demo

Middleware & Frameworks

Use Cases
OpenVX

MCU safety Demos
CAN response demos

Drivers, Vision, Video

Computer Vision,
PDK Drivers Deep Learning . AUTOSAR
Libraries PDK Drivers MCAL
Ethernet FW IPC IPC
SYS-BIOS SYS-BIOS or AutoSAR (3P)
Bootloader DMSC FW and Bootloader
| DSP (C7x/C66x) [|  4xR5F (Maindomain) || 2xRSF (MCU Island)

g vx lib_c66x_1_1 4 0
] xdais_7_24 _00_04
] xdctools_3 55 _02_22 core

index.html

IMPORTANT:

Additional tools (e.g., A72 GCC compiler) need to be downloaded separately.
psdk_rtos_auto_j7 06 _01 01 xx/vision_apps/docs/user_guide/ENVIRONMENT SETUP.html




psdk_rtos_auto_j7_ xx_xx_xx_xx/index.html

TABLE OF CONTENTS .
2.1. Build from Source |

TaQuenviCw
o 2 Vision Apps User Guide

Vicion Apps roduction Build Environment Setup

- Vision Apps User Guide . .
el e T Build Instructions

Hv Vision Apps User Guide

1 Vision Apps Introduction RU n InStrUCtlo ns

- Build and Run

(@]

Build Environment Setup I MPO RTANT NOTES

Build Instructions

w + Make sure additional components and network proxies are setup as mentioned]
IMPORTANT NOTES proceeding to building PSDKRA

A Run vision apps on EVM in Linux+RTOS mode (via S[ - Make sure you dont sKip any of the steps mentioned below
Step 1: Prepare SD card for boot (one time only) - ${PSDKRA_PATH]} refers to the path where Processor SDK RTOS Automotive (PSD
Step 2: Copy test data to SD card (one time only) + ${PSDKLA_PATH]} refers to the path where Processor SDK Linux Automotive (PSDK
Step 3: Copy executable files to SD card (first time « All folders like, pdk, tiovx, vision_apps mentioned in the user guide are relative to ${P
Step 4: Run on EVIM otherwise.
Sample logs + The build is tested on Ubuntu (x86_64) 18.04 system and may not work on earlier or
Run vision apps on PC in PC emulation mode + 20GB of free space is required to install and build PSDKRA
Trouble shooting build and run errors - Make sure you have sudo access

Applications / Demos

T Disclaimer Run vision apps on EVM in Linux+RTOS m|

APIs
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For more information

e Download Processor SDK Automotive for Jacinto 7 processors:
http://www.ti.com/tool/PROCESSOR-SDK-DRA8X-TDA4X

e Processor SDK Linux Automotive (PSDKLA) User Guide:
S{PSDKRA INSTALL PATH}/docs/linux/index.html

® Processor SDK RTOS Automotive (PSDKRA) User Guide:
S{PSDKRA INSTALL PATH}/index.html

e Order the TDA4VMx evaluation module: http://www.ti.com/tool/TDA4VMXEVM
e Order the DRA829Vx evaluation module: http://www.ti.com/tool/DRA829VXEVM

e For additional questions, refer to the E2E Community Forums:
https://e2e.ti.com/support/processors/f/791
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http://www.ti.com/tool/PROCESSOR-SDK-DRA8X-TDA4X
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http://www.ti.com/tool/PROCESSOR-SDK-DRA8X-TDA4X
http://www.ti.com/tool/PROCESSOR-SDK-DRA8X-TDA4X
http://www.ti.com/tool/TDA4VMXEVM
http://www.ti.com/tool/DRA829VXEVM
http://www.ti.com/tool/DRA829VXEVM
https://e2e.ti.com/support/processors/f/791
https://e2e.ti.com/support/processors/f/791
https://e2e.ti.com/support/processors/f/791
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